Some gamma-motoneurons contain gamma-aminobutyric acid in the rat cervical spinal cord.
Gamma-aminobutyric acid (GABA) is utilized in the peripheral as well as central nervous system. In this study, fibers immunoreactive for 67 kDa isoform of glutamic acid decarboxylase (GAD67), an enzyme which synthesizes GABA, were found to terminate in the intercapsular region of muscle spindles of the upper limb. GABA-containing fibers were also found in the ventral roots of C5 to T5 spinal segments, brachial plexus, and radial nerve. These fibers were thin and immunoreactive for choline-acetyl transferase (ChAT). After transection of the brachial plexus, GABA immunoreactivity disappeared completely in the ipsilateral triceps brachii muscle (TBM). After the injection of fluorogold into the TBM, some retrogradely labeled medium-sized neurons were positive for GAD67, but not VGAT mRNA. All these observations clearly indicate that GABA-containing gamma-motoneurons in the lower cervical spinal cord send their fibers to muscle spindles in the upper extremities. Since we detected neither GABAA nor GABAB receptors in the TBM by RT-PCR, the function of the GABA-containing gamma-motoneurons remains unclear.